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This invention relates fo improvements in the 
polymerization of unsaturated organic com- 
pounds which are capable of undergoing an ad- 
dition polymerization fo form high molecular 
weight linear polymers. The invention relates 
more particularly te improved methods for con- 
trolled interruption of the polymerization of 
polymerizable monomers in the polymerizatiori 
of unsaturated organic compounds capable oï 
undergoing addition polymerization. 
In the polymerization of unsaturated com- 
pounds which are capable of undergoing an addi- 
tion polymerization fo ïorm high molecular 
weight linear polymers, the composition oï the 
resulting polymer generally undergoes constant 
change during ifs ïormation. The character of 
a polymer can thus be varied to some extent by 
terminating the polymerization short of comple- 
tion oï the conversion 0f monomer fo the poly 
meric product, and if is, therefore, highly desir- 
able fo be able fo interrupt the polymerization 
of the charge undergoing polymerization af any 
rime during the conversion. The discovery of 
more active catalysts and also of the advantages 
often' inherent in the execution of the polymeri- 
zation af relatively low temperatures has ac- 
centuated the need ïor means enabling the con- 
trolled interruption oï the polymerization reac- 
tion before complete conversion oï monomer fo 
polymer. The obtaining of a polymer oï desired 
character, determined by a degree of incomp]ete 
conversion, is general]y followed by a separation 
oï unconverted monomer rom the reactants in 
the absence of any ïurther substantial polymeri- 
zation which would materlally alter the proper- 
ries oï the polymeric product. The removal of 
residual monomer genera]ly entails a plurality 
of operative steps during which polymeric prod- 
uct, unconverted monomer and cata]yst are sti]! 
in contact with one another for a period of rime 
which will vary in accordance with the degree of 
separation fo be effected. Such processing steps 
may involve the use oï temperature conditions 
more ïavorable fo the polymerization reaction 
than the conditions employed up fo the rime of 
ïormation oï the polymer oï desired character. 
Intensive effort has been directed tewards the 
development of a means enabling the more ef- 
ficient controlled interruption oï the polymeriza- 
tion reaction. Certain compounds, for examp]e, 
ïurfural, hydroquinone, tetramethylthiuram di- 
sulfide, sodium sulfide, p,p'-dihydroxybiphenyl 
sulfide, and dinitrochlorophenol, termed "stop- 
ping agents" or "steppers," bave been disclosed 
as capable of stepping with varying degrees of 
success the polymerizatior reacton short of coin- 
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pletion. Of such compounds disclosed hereto- 
fore, however, those ïound fo be relativety effec- 
tive in stepping the polymerization reaction oïten 
possess the disadvantage oï adversely a.ffecting 
5 the properties oï the resulting polymeric prod- 
uct. These undesirable effects comprise the in- 
corporation oï undesirable odor and/or color fo 
the polymer. ,Some incorporate constituents ex- 
erting undesirable effects upon the physical prop- 
10 erties of the polymeric product. 
Suitabl stopping agents should preïerably hot 
only avoid imparting undesirable properties fo 
the polymeric product but should also possess 
other characteristics such as, ïor example, ab- 
15 sence of tendency fo form a coagulum or fo cor- 
rode equipment when added fo the reaction mix- 
tre'e. They should, furthermore, preferably pos- 
sess the ability fo destroy residual catalyst com- 
ponents the presence of which would adversely 
20 affect the quality of the pbymer. A further es 
sential requirement of a suitable stopping agent 
is that if be effective in preventing completion 
of the polymerization of the monomeric compo- 
nents in the reaction mixture af the rime the ter- 
25 mination of the reaction is desired. Thus, in 
the execution of an addition polymerizatïon, for 
example, the copolymerization of an aryl olen, 
such as styrene with a diene, the polymer formed 
will generally bave a high ratio of diene compo- 
30 rient fo styrene comportent during the initial 
stages of conversion, but upon continuance of the 
conversion the increment is predominantly poly- 
styrene. Such polymerization of essentially only 
aryl olefin comportent towards the latter part of 
35 the conversion alters substantially the character 
of the polymeric product. If is, therefore, desir- 
able that a suitable stepping agent avoid further 
substantial polymerization of even the more read- 
ily polymerized components, in the present in- 
40 stance the aryl olefin comportent, hot only before 
completion of the polymerization, but also dur- 
ing any subsequent processing comPrising, for ex- 
ample, Such steps as distillation, flocculation, 
washing, filtering, drying, and the like, directed 
fo the recovery of the polymer from the reaction 
45 mixture. 
If is an object of the present invention fo pro- 
vide an improved method enabling the more ef- 
ficient controlled interruption short of completion 
of the polymerization reaction in the polymeri- 
5O zation of polymerizabl.e monomers in the prepa- 
ration of synthetic rubber latex. 
Another object of the present invention is the 
provision of an improved method enabling the 
more efficient controlled interruption short of 
5.5 completion of the polymerization reaction in th e 
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3 
polymerization of unsaturated organic compounds 
which are capable of uïdergoing an addition 
polymerization fo form high molecu!ar weight 
linear po!ymers. 
Another object of the invention is the provision  
of an improved method eïabling the more effi, 
ciint controlled interruption of the polymeriza- 
tion reaction in the production of rubber latices 
by the emuision polymerization of polymerizable 
organic compounds capable of undergoing addi- 10 
tion polymerization without imparting detri- 
mental properties to the latex produced. 
Stfll another object of the invention is the pro- 
vision of an improved method enabling the more 
efficient controlled interruption short .of comple- l 
tion of the polymerization reaction in thi-pro- 
duction of rubber latices by the copolymerization 
of a conjugated diene with another polymerizable 
compound copolymerizable therewith. 
A more particular object of the invention is the 20 
PrOVision of an improved method enabling the 
more efficient controlled interruption shor.t of 
completion of the polymerization reaction in the 
c0Polymerization in the form of an emuision of 
an aryl olefin with a butadiene. Other objects 25 
nd- advantages of the invention will become aP- 
parent from the ïollowing detailed description. 
It bas now been fouïd that the polymerization 
reaction in the polymerization of unsaturated 
0rganic compounds which are capable of under- a0 
going an addition polymerization to form high 
molecular weight linear polymers can be inter- 
rupted short of completion, without adversely 
affecting fo any substantial degree the propertiis 
of the ç!esired polymeric product by adding to the 35 
reaction mixture undergoing polymerization an 
unsaturated, hydrogenated pyridine selected from 
the dihydropyridines, the tetrahydropyridines, 
and their hydrocarb6n substitution products. 
Examples. of the class of hydr.opyridines em- 40 
ployed as stopping agents for the polymerization 
of unsaturated organic compounds.in accordance 
with. the invention are dihydropyridines, such as 
2,3-oEhydropyridine, 1,2-dih:dropyridine and the 
alkyl.substituted dihydropyridines; the tetrahy- 
d]:op:rïdines, such as 1,2,3,4-tetrahydropyridine, 45 
1.,4,5,6-tetrahydropyridine, .and the hydrocarbon 
substituted tetrahydrop:ridines, such. as 
2-methyl- 1,4,5,6-tetrahydropyridine 
2-phenyl-l,2,3,4-tetrahydropyridine 50 
2,3-dimethyl- 1,2,3,4-tetrahydropyridine 
2-ethyl-l,4,5,6-tetrahydropyrîdine 
3-ethyl-tetrahydropyridine 
2,3 -dimethyl- 1,,5,6 -tetr ahydropyridine 
3-ethyl-4-methyl-tetrahydroPyridine 55 
1,2,3 -trimethyl.- 1,4,5,6-tetr ahydr opyridine 
2-propyl-l,4,5,6-tetrahydropyridini 
2,2,6,6-t etr amethyl- 1.,2,3,6 -tetrahydropyridine 
1,4,1',4'-tetrahydro-4,4'-pyridyls 
Particularly suitable stopping agents of the 60 
above-defmed class of hydropyridines ari the 
derivatives of dihydropyridines represented by 
the-general structural formula 
R 
R--C// C--R 
N / \R, 70 
wherein the Rl's and af least two of the l2's 
signify hydrocarbon radicals and any remaining 
l2s signiïy hydroger I-Iowever, it bas been ob- 
served that in certain cases thire apprintly 7 
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exists a rapidly attained equilibrium between the 
2,3-dihydropyridine nucleus represented in the 
above ïormula and the isomeric .1,2dihydro- 
pyridine nucleus represented in ihe Iormula 
R  
C 
R--C / 
/ 
\N / 
When employed in the present specification and 
claires, it wfll be appreciated that these and 
specific formulae or names derived therefrom are 
used to refer generically to any of the possible 
tautomeric isomers resulting from such rapld 
shifts in the positions oï a hydrogen atom and 
the double bonds. 
 Dihydropyridines oï the above preferred class 
comprise, for example: 
2,2,4,6-tetr amethyldihydroPyridine 
2,2,4,56-pentamethyldihyd}.opyridine 
2,5,6 -trimethyl-2,4 -dietahyl- dihydropyridine 
2 -methy1-2,4,6-triethyldihydropyridine 
2,2,4,6 -tetraethyl-3,5 - dimethyldihyd r op:ridie 
2,2,3,4,5,6 -hexaethyldihydr op:ridine 
2,6- divinyl-2,4 -dimethyl-3 -methylenedihydropyr - 
idine 
2,6 -diallyl-2,4 - dimethyl-3 -vinyldih:dropyrtdine 
2,6 -dimethyl-2,4 - diphenyldihydopyridine 
2,6-dibenzyl-3-phenyl-2,4 - dimethyldihydropyri- 
dines 
and homo!ogous and analogous compounds. Pre- 
ferred hydrocarbon substituted dihydropyridines 
comprise hot more than 21 carbons. Particn- 
larly preferred are the alkyl substituted dihydro- 
pyridines containing a total oï at least ïour sepa- 
rate alkyl substituent groups attached fo at least 
three different carbon atoms of the dihydre- 
pyridine ring. Such particularly preferred stop- 
ping agents are represented by the compound 
2,2,4,6-tetramethy!hydropyridine and ifs homoi- 
ogous and analogous compounds. The prepaza- 
tion of dihydropyridines, suitable as stopping 
agents in accordance with the-presentinvention, 
is described and claimed in U. S. Patent 2,5i6,625. 
lit is fo be understood, however, that the present 
invention is in no wise limited fo the use of 
dihydropyridines and tetrahydropyridines ema- 
nating ïrom only a specific source or produced 
by anyspecific method of preparation. 
In accordance with. the present invention the 
above-defined dihydropyridines and tetrahydro- 
pyridines are employed to interrupt the poly- 
merization reaction in the polymerization of 
those unsaturated organic compounds which un- 
dergo addition polymerizations to form high  
molecular weight linear polymers, by which is 
meant that a large number of monomer molecules 
add onto one another to form a large molecule 
having a predominantly linear structure. Un- 
saturated organic compounds which undergo such 
polymerizations generally contain, the character- 
isticstructure CI-I2:C< and in moit cases, bave 
al least one of the disconnected valencies 
tached to an electronegative goup, that is,-a 
group which increases the polar character of the 
molecule such as a chlorine goup or an organic 
gronp containing a double or triple bond such 
as vinyl, phenyl, nitrfle, carboxy or the like. 
Examples oï this class of monomes are: the open 
chain liphatic conugated dienes containing t 
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least four carbon atoms, such as, butadiene-l,3 
and the homologues and derivatives of butadiene- 
1,3o as 2,3-dimethylbutadiene-l,3; 2-methyl-l,3- 
pentadiene; 2-methyl-2,4-pentadiene; isoprene; 
chloroprene; bromoprene; iodoprene; 2-chlore- 5 
butadiene; piperylene; oxy-butadiene; and the . 
like; aryl olefins, such as styrene, substituted 
styrene as chlorostyrenes, p-methoxy styrene, 
alpha-methyl-styrene, vinyl naphthalene, and 
the like; acrylic acid and substituted acrylic acids 10 
and their esters, nitriles and amides such as 
acrylic acid, methacrylic acid, methyl acrylate, 
ethyl acrylate, isobutyl acrylate, methyl-alpha- 
chloroacrylate, methyl methacrylate, ethyl meth- 
acrylate, butyl methacrylate, ethyl ethacrylate, 15 
isoamyl ethacrylate, acrylonitrile, methacrylo- 
nitrfle, methacrylamide, and the like; methyl iso- 
propenyl ketone, methyl vinyl ketone, methyl 
vinyl ether, vinyl ethinyl carbinols, vinylidene 
chloride, vinyl pyridine, vinyl acetate, vinyl chlo- 20 
ride, vinyl furane, vinyl carbazole, fumaric acid 
esters, diallyl maleate, vinyl acetylene, esters, 
alcohols, acids, ethers, and the like of the type 
described. 
The stopping agents of the present invention 25 
are of particular value in the controlled inter- 
rúption of the polymerization reaction when 
polymerizing a monomeric material comprising 
a conjugated diene such as, for example, buta- 
diene 1,3 and homologues and derivatives thereof 30 
with one or more other compounds containing 
the characteristic CH2C< group which ar co- 
polymerizable therewith such as, for example, the 
aryl olefins, particularly styrene, acrylic acid and 
substituted acrylic acids, esters, nitrfles and 35 
amides, methyl isopropenyl ketone, vinylidene 
chloride and similar compounds defined above. 
The above-deflned dihydropyridines and tetra- 
hydropyridines are round fo be effective in the 
controlled interruption of the addition polymeri- 40 
zation reaction occurring when the polymerizable 
monomeric materials are subjected to any of the 
well-known methods of polymerization. Thus, the 
polymerization of the above-deflned monomeric 
materials may be carried out in a homogeneous 45 
system as by heating the monomeric material 
with or without a solvent in the presence of suit- 
able catalysts or initiators for the polymerization 
reaction. The stopping agents of the pre.sent in- 
vention are of particular value in the controlled 50 
interruption of the polymerization reaction short 
of completion when the polymerization is con- 
ducted in a heterogeneous system such as an 
aqueous emulsion or dispersion. In this type of 
polymerization the monomeric material is dis- 55 
persed in a suitable liquid such as water, option- 
ally with the aid of a suitable emulsifying agent, 
and polymerization is effected by adding the 
polymerization catalyst or initiator and agitating 
until the polymer is formed. 60 
If is te be understood that the application of 
the stopping agents is net limited te their use 
in polymerization systems conducted under only 
certain specific conditions and that they are ap- 
plied broadly within the scope of the invention 65 
te the interruption of addition polymerization re- 
actions encountered when effecting the addition 
polymerization of the monomeric materials under 
any of the conditions of the addition polymeriza- 
tion systems of the prier art. Temperatures gen- 70 
erally employed in the execution oï the addition 
polymerization comprise those in the range of, 
for example, from about --20 ° C. up te .about 
100 ° C. and higher. In the execution of the 
polymerization in an emulsifled state, suitable 
: 
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emulsifying agents employed comprise any of the 
conventional emulsifying agents disclosed in the 
prier .art such as, for example, partially or com- 
pletely neutralized fatty acid soap or soap-like 
materials such as sodium lauryl sulfate, sodium 
isobutyl naphthalene sulfonate, and the like. 
Catalysts employed in the emulsion polymeriza- 
tion comprise those disclosed in the prier art as 
capable of promoting the addition polymerization 
of the monomeric materials comprising, for ex- 
ample, the conventional oxygen providing com- 
pounds. Any other substances which influence 
the course of the polymerization or which modify 
the properties of the polymer obtained as dis- 
closed in the prier art may be present in the 
mixture undergoing polymerization along with 
the stopping agents of the present invention with- 
out destroying the action of either. Conven- 
tional polymerization modifiers such as diaryl di- 
sulfides, dialkyl dixanthogens, thinram disulfides 
and other organic sulfur-containing compounds 
which are known te increase the solubflity or 
plasticity of the polymer product may be em- 
ployed. 
Application of the invention te the stopping of 
addition polymerizations is exemplified by the 
following: Each of three glass reactors A, B and 
C is charged with styrene, potassium persulfate 
catalyst, emulsifying .agent Duponol ME (sodium 
lauryl sulfate), and water in the amounts indi- 
cated in the following table. The reactors are 
thereupon closed and agitated for a period of 
four hours in-a water bath maintained .at 60 ° C. 
After four hours of agitation the reactors are 
removed from the bath and the contents flushed 
with tank nitrogen for 15 seconds. Te the con- 
tents of two of the reactors, reactors B and C, 
there is added 2,2,4,6-tetramethyldihydropyridine 
in the amount indicated in the following table. 
The three reactors and their contents are then 
subjected te a second stage of agitation at-60 ° C. 
in the water bath for an additional 100 minutes. 
A total interim rime of 45 minutes elapses between 
the termination of the initial four-heur agitation 
period and the commencement of the second 
100-minute agitation stage. During this interim 
period residual unconverted styrene in each 
actor is determined as well as the polymer yield 
at the end of the first agitation period. At the 
end of the 100-minute second agitation period all 
three reactors .are removed frein the bath and 
placed in ice water. When cool, the reactors are 
opened, water is added te the contents of each, 
and the resulting aqueous mixture in each reactor 
is separately distflled under vacuum te distfll off 
unconverted styrene. Styrene distilled off is 
covered and weighed and residual polymer is de- 
termined. Results obtained in each of the three 
separate polymerization operations .are indicated 
in the following table: 

Reactor ......................................... 

Initial charge (parts bv wt.): 
Styrenè..__: ...... [ ......................... 
Water_ 
Dupono] ME  ............................. 
Potassium Persu]fate ....................... 
After 4 hrs. aitation at 60 ° C: 
Unreacted styrene .......................... 
Yie]d of polystYrene, percent  .............. 
9,2,4,6-Tetramethyldihydropyridiue 
eharged (parts per 100 parts bY wt. of 
styrene in initial charge) .................. 
Affar 100 rnin. additional agifation: 
Yield of polystyrane, percent ............... 

I Sdium ]aury] sulfate 
'5  Based on unreacted styrene 

A B C 

100 100 100 
300 300 300 
0.5 0.5 0. 
0.3 0.3 0.3 
47 47 40 
53 53 60 

none  1 
100 70 75 
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-The presence of 2,2;4,6-etramethyldihydro- 
pyfidîne iimprted no noticeable discolortion or 
odor-to he.]atex or po]ymer produced. 
The st;epping agents of the present invention 
sre/0fva]ue in interrupting the addition poly- 
mrization reaction encountered in polymeriza- 
tion ytems conductd at relatively low tem- 
perature conditïons. Such systems comprise 
hdse employed i.n the production of so-called 
"c0]d rubber" by copo]ymerizing a butadiene 
with an aryl olfin. Addition polymerizations 
c0nductedat temperatures off for example, below 
ab-mït 50  C. may ,be conducted in .the emulsiïïed 
syStem in .the presence of a suitable cat]yst ca- 
pble of promoting the addition polymerization 
of h m0nomeric mterials. Such suitab]e 
cat]ysts Compris, for example, the oxygen- 
yielding polymerization cata]ysts such as per- 
oxygen-type catalysts as .persa]ts, e. g., alkali 
persuIfates, alka]i perborates, alka]i percarbon- 
tes, lydrogen peroxide, organic peroxides, e. g, 
acyl per0xides such as diacetyl peroxides, di- 
benzoyl peroxides, acety] benzoy] peroxide, and 
alky] peroxides such as tertiary-butyl hydi'o- 
peroxid, and the ]ike. The persulfates and hy- 
drogen  per0xide are generally preferred. O{her 
suitable polymerization systems in which the 
stopping agents of the present invention are em- 
ployed with advantage comprise those executed 
in the presence of compounds identified in the 
lièrture as compounds of the "redox system" 
WhiCh consist essential]y of materia]s possessing 
both oxidizing and reducing characteristics. 
When polymerizations are conducted a ]ow 
temperatures, conve_tional precautionary meas- 
ures re taten fo avoid the freezing of the reac- 
tion mixture or portions thereof. Expedients 
employed comprise, for exàmp]e, the addition of 
a antifreeze fo the reaction mixture. The 
emu]si0n polymerization may, furthermore, be 
c0nducted in stbstantially non-aqueous medium. 
The amount Of th above-defined stepping 
ageit, or mixture of such agents, addd to in- 
terrUpt the addition polymerization reaction is 
notcritiCal. A particular advantage of the stop- 
ping agents of the present invention resides in 
their a-ffinity for oxygen thereby not on]y de- 
sroying the eiïectiveness of the catalyst as a 
polymerization promoter, but also obviating det- 
rimental  effects upon the polymeric product 
often directly attributable to residual oxidizing 
material. It is, therefore, at rimes desirable to 
add the stopping agent, or mixture of such 
agents, in an amount exceeding that necessary 
to stop the polymerization reaction. The pres- 
ence of such additional amounts of the hydro- 
pyridine stopping agents appears to bave no 
undesirable effects upon the polymeric product 
fmally obtained. In general, it bas been round 
that the addition of the stopping agents of the 
present invention in an amount ranging from 
bout 0.001 to about 2, and preferably from 
about 0.01 to about 1% by weight of the mono- 
mette charge is sCsfactÙry. The use of greater 
or lesser amounts of the stopping agents may, 
however, be employed Within the SCOlSe of the 
invention. 
The stopping agents of the present invention 
may be added at any rime during the execution 
of the polymerization reaction or during the 
processing steps used in Che recovery of the poly- 
mer from the reaction mixture comprising poly- 
mer, unconverted monomer and catalyst. The 
particular rime at which the stopping agent, or 
agents, are added will depend tJo some extent 

upon the specific monomeric charge being poly- 
merized, the conditions employed and the spe- 
cific characteristics desired in the polyrneric 
product. In general, the stopping agents are 
 added when a conversion of monomeric:material 
to polymer of from about 50% to about 95% has 
been atained. In general, it is preferred to 
effect the addition of the stopping agent before 
removal of unconverted monomer from the re- 
10 action mixture. This is particularly so when 
the addition polymerization is executed ai rela- 
tively low temperatures. 
The invention claimed is: 
1. In the polymerization of styrene in the form 
15 of n aqueous emulsion, the step of adding fo 
the emulsion and in the presence of a peroxygen 
polymerization catalyst 0.001 Go 2 parts by weight 
of 2,2,4,6- tetramethyldihydropyridine per 100 
parts by weight of styrene originally present in 
20 the emulsion airer polymerization of styrene in 
the emulsion to polystyrene and while said emul- 
sion still contai unconverted stylene. 
2. In polymerizing in the form of an emulsion 
and in the presence of a peroxygen polymeriza- 
25 tion catalyst polymerizable monomeric material 
consisting essentially of styrene, the step of add 
ing to said emulsion 0.001 to 2 prts by weight 
of a hydrocarbon-substituted dihydropyridine 
wherein the hydrocarbon substituens are linked 
0 by carbon-to-carbon linkage to a nuclear carbon 
atom of the dihydropyridine nucleus per 
parts of said polymerizable monomeric materia! 
originally present in said emulsion airer poly- 
merization of said polymerizab!e monomeric ma- 
5 terial fo polymer and while said emulsion still 
contains unreacted polymerizable monomeric 
material. 
3. The improvement in po!ymerizing poly- 
merizable monomeric material consisting essen- 
40 tially of styrene in accordance with claire 2 
wherein said hydrocarbon-substituted dihydi'o- 
pyridine is an alkyl-substituted dihydropyridine 
wherein the alkyl substituents are linked di- 
rectly to a nuclear carbon aom of the dihydro- 
45 pyridine nucleus. 
4. The improvement in polymelizing polyrner- 
izable monomeric material consisting essentially 
of styrene in accordance with claim 2 wherein 
aid hydrocarbon-substituted dihydropyridine is 
50 an alkFl-substituted dihydropyridine containing 
at ]east four separate alkyl substituent groups 
directly attached o at least three diffm'ent 
carbon atoms of the dihydropyridine ring. 
5. In polymerizing in the form of an aqueous 
55 emu]sion and in the presence of a peroxygen 
polymerizaton catalyst polymerizable mono- 
meric material consisting essentially of a mix- 
ture of styrene and butadiene-l,3, the step of 
adding to said emulsion 0.001 to 2 parts by 
60 weight of 2,2,4,6-tetramethyldihydropyridine per 
100 parts by weight of said polymerizable mono- 
meric material originally present in said emul- 
sion airer polymerization of polymerizable mono- 
meric material in said emulsion to copolyrners 
65 and while said emulsion still contains unreacted 
polymerizable monomeric material. 
6. In polymerizing in the form of an aqueous 
emulsion and in the presence of a peroxygen 
polymerization catalyst polymerizable mono- 
70 meric material consisting essentially of a mix- 
ture of styrene and an aliphatic conjugated 
diene hydrocarbon, the step of adding to said 
emu]sion 0.001 to 2 parts ,by weight of a hydro- 
carbon-substituted dihydropyridine wherein the 
7 hydrocarbon substituents are linked by carbor- 
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o-earbon linkage to a nuclear carbon atom of 
the dihydropyridine nucleus per 100 parts of said 
ïolymerizàblê monomeric material original]y 
present in said emusion after polymërization of 
Polymerizable monomeric matërial in said emul- 
sion fo copolymers and while said emsion stfll 
contains unreacted monomeric material, 
7. The improvement in polymerizing in the 
form of an aqueous emulsion polymerizable 
monomeric material consisting essentially of a 
mixture of styrene and an aliphatic conjugated 
diene hydrocarbon in accordance with claim 6 
wherein said hydrocarbon-substituted dihydro- 
pyridine is an alkyl-substituted ctihydropyridine 
containing at least four separate aLkyl substit- 
uent groups directly attached fo ai least three 
dierent carbon atoms of the dihydropyridine 
ring. 
8. The improvement in polymerizing in the 
form of an aqueous emulsion polymerizable ma- 
terial consisting essentially of a mixture of sty- 
rene and an aliphatic conjugated diene hydro- 
carbon in accordance with claire 6 wherein said 
hydrocarbon-substituted dihydropyridine is an 
alkyl-substituted dihydropyridine wherein the 
alkyl substituents are linked directly fo a nuclear 
carbon atom of the dihydropyridine nucleus. 
9. In polymeriziug in the form of an emulsion 
and in the presence of a peroxygen polymeriza- 
tion catalyst polymerizable monomeric material 
consisting essentially of an aryl olefin, the step 
of adding to said emulsion 0.001 to 2 parts by 
weight of a hydrocarbon-substituted dihydro- 
pyridine wherein the hydrocarbon substituents 
are linked by carbon-to-carbon linkage to a 
nuclear carbon atom of the dihydropyridine nu- 
cleus per 100 parts ,by weight of said polymer- 
izable monomeric material originally present in 
said emulsion after polymerization of aryl olefm 
in said emulsion to polymers and while said 
emulsion stfll contains unreacted aryl olefin. 
10. The improvement in polymerizing in the 
form of an emulsion polymerizable monomeric 
material consisting essentially of an aryl olefin in 
accordance with claire 9 wherein said hydro- 
pyridine is 2,2,4,6-tetramethyldihydropyridine. 
11. In polymerizing in the form of an emulsion 
and in the presence of a peroxygen po]ymeriza- 
tion catalyst polymerizable monomeric material 
consisting essentially of a mixture of an aryl 
olefin and a butadiene-l,3, the step of adding 
to said emulsion 0.001 to 2 parts by weight of 
2,2»4,6-tetramethyldihydropyridine per 100 parts 
by weight of said polymerizable monomeric ma- 
terial originally present in said emulsion after 
polymerization of po]ymerizable monomeric ma- 
terial in said emulsion fo copolymers and whfle 
said emulsion still contains unreacted polymer- 
izable monomeric material. 
12. In polymerizing in the form of an emulsion 
and in the presence of a peroxygen po]ymeriza- 
tion catalyst polymerizable monomeric material 
consisting essentially of a mixture of an aryl 
olefin and an aliphatic conjugated diene hydro- 
calbon polymerizable therewith, the step of add- 
ing to said emulsion 0.001 to 2 parts by weight 
oï a hydropyridine selected from the group 
consisting oï dihydropyridine, tetrahydropyri- 
dine, hydrocarbon-substituted dihydropyridine 
and hydrocarbon-substituted tetrahydropyridine 
whrin the only carbon linked fo the nuclear 
nltrogen atom of the hydropyridine nucleus is 
nuclear crbon Contained in the hydropyridine 
ueleus per îO0 part ,by welght of sald polY 
e_.lzbl¢ onomeric nte.rl oigtua!l pr¢s, 
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ent in said emulsion after polymerizaMon of 
polymerizable monomeric material in said emul- 
sion to.copolymers and while said emulsion sill 
cofitains unreacted polymerizable monomeric 
13. n.polmerizing in the form of an aqueous 
emulsion and in the presence of a per0xygen 
polymerization cata]yst polymerizable mono- 
meric materïa] se]ected from the group consist- 
10 ing bf b'utadiëes-l,3 and mixtures of buta- 
dienes-L3 with an aryl olefin, the step of add- 
ing to said emulsion 0.001 to 2 parts by weight 
of 22,4,6-tetramethyldihydropyridine per 100 
parts of said polymerizable monomeric material 
15 origina]ly present in said emulsion aïter po]y- 
merization of polymerizable monomeric material 
in said emulsion to polymer and while said emul- 
sion stfll contains unreacted polymerizable mono- 
meric materiaL 
20 14. In polymerizing in the form of an aqueous 
emu]sion and in the presence of a peroxygen 
po]ymerization catalyst polymerizable mono- 
meric material se]ected from the group consist- 
ing of .butadienes-l,3 and mixtures of' buta- 
25 dienes-l,3 with an unsaturated organic com- 
pound which contains a CH2C group and 
which undergoes in aqueous emulsion addition 
Po]ymerization to form high molecular weight 
linear polymer, the step of adding to said emul- 
30 sion 0.001 to 2 parts by weight of a hydrocarbon- 
substituted dihydropyridine wherein the hydro- 
carbon substituents are ]inked by carbon-to- 
carbon ]inkage fo a nuclear carbon atom of the 
dihydropyridine nucleus per 100 parts by weight 
35 of said po]ymerizab]e monomeric materia] origi- 
nally present in said emu]sion after polymeriza- 
tion of Po]ymerizble monomeric material in said 
emulsion to polmers and while said emulsion 
still contains unreacted po]ymerizab]e mono- 
40 meric materiaL 
15. The improvement in po]ymerizing in the 
form of an aqueous emulsion po]ymerizable 
mononeric material se]ected l'fore the group 
consisting of butadienes-l,3 and mixtures of 
45 butadienes-L3, with an unsaturated organic 
compound which contains a CH2-C group and 
which undergoes in aqueous emulsion addition 
polymerization to ïorm high molecu]ar weight 
linear polymer in accordance with claire 14 
wherein said hydropyridine is 2,2,4,6-tetra- 
50 methyldihydropyridine. 
16. In the addition PolYmerization in the pres- 
ence oi a peroxygen polymerization catalyst of 
a po]ymerizab]e monomeric material consisting 
essentially of a polymerizable unsaturated or- 
55 g'anic compound which contains a CH2-C 
group and which undergoes addition polymeriza- 
ion to Ïorm high molecular weight linear poly- 
mer, he step of adding to said monomeric ma- 
60 terial a hydropyridine selected from the group 
consisting of dihydropyridine, tetrahydropyri- 
dine, hydrocaïbon-substituted dihydropyridine 
and hydrocarbon-substituted tetrahydropyridine 
wherein the only carbon linked to the nuclear 
65 nitïogen atom of the hydropyridine, nucleus is 
nuclear ca»bon contained in the hydropyridine 
nucleus to said polymerizable monomerïc 
terial al"ter addition polymerization of said ply- 
merizable monomeric material fo high rnIecular 
70 weight linear polymers and whfle unreacted poly- 
merizable monomeric material is still presenç, 
17. The mprovemenç r the addition, pol¥ 
merization in the Presence o a peroxyger p01¥« 
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meric maerial consist-g essenfally of a po]y- 
merizableunsaturated organfc mpound which 
conta"ms a CH2C group and w.hich underoes 
addïïon p01ymerization to form high molecular 
weight linear polymers in accordance with caim 5 
,16 herein said .hydropyridine is. 2,246-tera- 
methyldihydropyridine. 
-EUGENE T. BISHOp. 



